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ABSTRACT
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the instructor, and a final exam. This study was conducted to
determine if this individualized ipstruction method decreases student
attrition rates and provides the student with comparable preparation
for Blectric Circuits 540-127 as the 540-126 course taught by the
conventional method. A higher percentage of students enrolled in the
individualized- instruction sections passed the course, compared to
students enrolled in the conventionally taught sections; they also
received a significantly higher percentage of B's and a significantly
lover percentage of C's. They performed as well in 540-127, and 88.1
percent of those enrolled in the individualized instruction sections
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A Comparison of Using Individualized Instruction and Conventional
Iecture Techniques in the Lecture Section of Electric Circuits 5h0-126

Margaret R. Taber
Cuyahoga Community Colilege

Abstract - The purpose of this research study was to compare

"individualized instruction and conventional lecture techniques in the

lecture section of Electric Circuits 540-126., Electric Circuits
Sho-126 is the second course of a three course sequence which is
tak;an in the first year of the two-year program in Electrical-
Electronic Engincering Technology at Cuyahoga Cormunity College

The only prerequisite is Electric Circuits SLh0-125. Individualized
instruction using a modified PSI format has been used in one day
section of 540-125 each quarter since the Fall of 1972, and used in
the day 5L0-~126 course during the 1973-7h school year. Individualized
instruction and conventional lecture techn:iques were compared in the
following three areas: Percentage of students who passed, frequency
of grades in 5h0-126 and frequency of grades in the third circuits
course, Electric Circuits Sh0-127, It was found that the percentage
of students who passed the individualized instruction sections was
higher, but not significantly higher than the conventional lecture
section. The frequency of grades received in 540-126 were dependent
upon the method of instruction used. There was a significantly
higher percentage of B's and significantly lower percentage of G's
in the individualizec} instmction sec%ions. The frequency of grades
received in 540-127, the next sequential circuits course, were

independent of the method of instruction used in 540126,
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I1I.

THE TITIE
A Comparison of Using Individualized Instruction and Conventional

lecture Techniques in the lecture Section of Electric Circuits 5h0-126.

THE STATEHEN’.I‘ C THE PROBLIM

Does individualized instruction in the lecture section of
Electric Circuits 5hu-126 aid students in successfully completing
Electric Circuits S40-1267 Do a higher percentage of students pass
the Electric Circuits SiLO-.126 course in which individualized
instruction was used? 1Is there a significant difference in the grades
obtained in Electric 'Circuits 5h0-126 by the studenvs who had
individualized instruction and those who were taught by the
conventional lecture methods? Is there a significant difference in
the grades obtained in Electr'ic Circuits 5h0-127 by the students who
had individualized instruction and those who were taught by

conventional lecture techniques in Electric Circuits SL0-1262

THE HYPOTHESES

1. There is a higher percentage of students who pass the Electric
Circuits 540-126 course in which individualized instruction
was used than the Electric Circuits 5L40-126 course in which
conventional lecture techniques were used.

2 There is a significant difference in the frequéncy of grades
obtained in Electric Circuits 5L0-126 by the students who had
individualized instruction and those who were taught by the
conventional lecture techniques, |

3. There is no significant difference in the grades obtained in

Electric Circuits 5l0-127 by the students who had individualized




instruction and those who were taught by ‘the conventional

. decture techniques in Electric Circuits 540-126.

IV, BACKGROUND AXD SIGNIFICANCE OF THE STUDY

For this section in the Applied Educational Research and Evaluation
Hodule the writer made an extensive literature search for results
of the Personalized System of Instruction (Ps1) s also known as the
Keller Plan, (1, pp. 2 -~ 9) The reswlts will not be repeated here,
however a brief Sumrry will be given:

The grade distribution went fron a generai'ly nornmal curve

for the conventional lecture control groups to an upside

down normal curve far the PSI or Keller groups, liost of

the authors emphasized that the mumber of A's and B's

increased significantly, In several- of the PSI or Keller

groups, in addition to the number of A's and B!s being h:.gh

the mumber of withdrawals were high, hovever only one

paper dlscussed this point, This point is important to

the writer because this was one reason for using mdlva.dua.hzed

instruction, that is to reduce attrition rate,

In several engineering courses using the PSI or Keller Plan,

the final examination results of the PS;I or Keller groups

were significantly higher than the control groups, It was also

found that the PSI or Keller groups retained their knowledge

longer and spent less time on the course, Also most students

prefer the PSI or Keller Plan over the conventional lecture

courses, |

The Electric Qircuits course at Cuyahoga Community College is

"¢




a three quarter sequence course mage up of Electric Circuits 540-125,
540-126 and 540-127, It is the beginning course in the Electrical-
Electronic Engineering Technology two-year degree program. Since
Electric Circuits 540-125 is a beginning course with no stated
Prerequisites the students have always comprised a very heterogeneous
group. The-only prerequisite for the 540-126 course is 5Lo-125,

Some form of individualized instruction secmed to be the only
way to accomodate the number of students in the lecture s approximately
U8, and the diverse backgrounds of the students, The writer took
the initiative to prepare instructional materials for 5L0-125 on
her own time during the Summer of 1972 and the 1972-73 school year,

The school supporfed development of instructional materials for
the second course, 540-126 during‘the Summer of 1973 and the 1973~-7L
sc'hool year, l - l

The individualized instruction material is based on a modified
PSI or Keller Plan, see definition of terms section. The individualized
instruction is currently only being tried in the lecture portion of
the courses, The laboratory section of each cowrse, which is two
hours per week, is run the conventional way, Laboratory reports are -
required, the number of reports is .detemjned by the instructor,

During the Applied Educational Research and Eraluation Hodule,
the writer compared individualized instruction and conventional
lecture techniques in the lecture section of Electric Circuits
540-125. Individualized instruction and conventional lecture
techniques were compared in the following five areas: percentage of
students who passed, percentage of marginal students who passed,

mean final examination grades, frequency of grades in 540-125 and

5
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frequency of grades in the second circuits course, Electric Circuits

. 540-126, It was found that the percentage of students who passed

the individualized instruction sections was significantly higher than
the conventional lecture section. There was no significant diffefence
in the percentage of marginal students who passed these sections,

The final exemination results of all the individualized instruction
sections vere significantly higher than the conventional lecture
control group. The frequency of grades received in 5L0-125 were
independent of the nethod of instruction used, During the ﬁinter
197h quarter it was found that the grades received in the next
sequential circuits course, 540-126, were independent of the method
of instruction used in 540-125, Therefore it was found that the
major objectives of the individualized instruction program were met,
that is to decrease student attrition rate and to provide the student
with at least the same background for the 5L0-126 course as did the
5L0-125 course taught by the conventional lecéure nethod,

The developed instructional materials for the 540-126 course
have been used by the writer in the day sections during the 1973-7L
school year, It is the objective of this study to determine if the
system of individualized instruction currently being tried decreases
the student attrition rate and provides the student with at least
the same background for 540-127 as does the 5)0-126 coﬁrseltaught
by conventional methods, The results of tlis study, together with
the results of the previous study on 540-125, will determine the
direction of the future work in the Electric Circuits 540-125, -126
and -127 courses, The results will provide information to answer

such questions as is the current system of individualized instruction

S .




fulfilling the objectives, should the current system be nodified
| or is the conventional lecture method still the best? Some insight

to the answers to the following two questions may be gained by examining
the results: Should the Electric Cizlcuits sko-127 c;ourse be taught

by individualized insiruction methods similar to those used in

Sh0-125 and 126? Should individualized instruction be developed

for the laboratory sections?

V. DEFINITION OF TERNS

The followixz terms are used repeatedly in this paper, They
may be unique to*Cuyahoga Cammnity College, so they are defined
as follows:

Electric Circuits 51i0-125: A three quarter credit hour course with

two hours Jecture and two hours laboratory per weck offered at
Cuyahoga Cormunity College., There is no prerequisite required
for this cour‘se. The 1973-7h Cuyahoga Community College
Catalogue description is as follows: '"Direct cwrrent circuit
furdamentals with emphasis on electron theory or current flow,
electrical quantities and their units of measurement, sources
of EMF, Otm's law, electrical energy and power relationships.
Series, par#llel and series-parallel circuits, voltage dividers.
Kirchhoff 's laus, Thevenin's and Norton's theorems, Practical
v laboratory experience in nthe construction of working circuits
and the evalnation of their performance." This cour.se is
required in the Electrical-Electronic Engincering Technology and
Mechanical Engineering Technology two year Associate Degree

Programs, It may be taken by anyone in the college,

10
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Electric Circuits Sh0-126: A three quarter credit hour course with

two hours lec?;ure and two hours laboratory per week offered

af, Cuyahoga Community College. The only prerequisite for this
course is Electric Circuits 540-125, The 1973-7h Cuyahoga
Carwunity College Catalogue description is as follous:
"Fundamentals of alternating current circuits with emphasis on
capacitance, inductance, simusoidal voltage and current, reactance,
vectors and phasors, impedance, Practical leboratory experience
with A.C. instruments including oscilloscépes, capacitance
testing and the evaluation of reactive circuits." This course
is required in the Electrical-Elecironic Engineering Technology
and is an elective in the Mechanical Engineering Technology two
year Associate Degree Programs. It may be taken by anyone in
the college as long as they have the prerequisite.

Electric Circuits 5L0-127: A three quarter credit hour course with

two hours lecture and two hours laboratory per week offered
. at Cuyahoga Cammunity College. The prereoquisite for this course
is Electric Circuits 540-126 and 690-105 Trigcnametry. However

if a student has done well in SL0-126, the department may permit

him to take 540-127 without the trigonometry requirement; the
qircuits courses are sequential, so a student could forget much
course content if he must skip a quarter or two making up 1;he
math requirements. The 1973-Th Cuyahoga Community College
Catalogue description is as follows: "Contimuation of 5L0-126
Electric Circuits. Emphasis on power, resonance, coupled

circuits, transformer action and harmonics, Practical laboratory

experience with various combinations of series and parallel

11 -
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reactive’circuits, resonant circuits and transformers,”
This course is required in the Electrical-flectronic Engineering
Technology two year Associate Degree Program. Tt may be taken

l
|
by anyone in the college as long as they have the prerequisites,

Grade Point Average (GPA): A student's grade based upon a four-point
systen. '
No Pass: One of the following grades:
incomplete (I) this must be removed by the fifth week of the
next quarter or it becomes an F, '
withdraw (W) either a student may withdraw from a course or an
instructor may vwithdraw a student through the eighth week
of a quarter, |
no grade (X) A few no grades have been given in the past years.
The X can no longer be used by instructors,
failure (F)

Conventional Iecture Method: Students are assigned to read certain

material and to work various problems from the text book, The
instructor lectures on the reading material and/or problems for
two 50 mimute periods each week of the quarter. During the
quarter trere are usually one, two or three one-hour teste and

" a final exam, The mmber of tests and homework problems required
are determined by the instructor,

Individualized Instruction: The required work for the quarter is

broken dowm into units, also called modules or minicourseés.

There are eight required units in 5h0-125 and ten units in 5LO-

126, The instructional material is based on a modified PSI or

Keller Plan, see references 2 and 3 for a descrirtion of the

1<




Keller Plan., Audio tapes are available for all but one of the
required units in the S10-12¢ course, and three units of 5k0-128
have audio tapes. However the main source of direction through
the unit or minicourse is the very thoroughly written study
guide. The study guides are so complete that little use is
made of the text book. It is called nodified because lectures
are still given on each unit, about 50 minutes per lecture, and
problen/help sessions are held during other scheduled lecture
time., Testing c.>ccv.rs in the 540-125 course about every two
weeks, with no tutors used for testing. Tests are gi{ren at a
rate of once per week in the 5L0-126 course, with the tutors
giving the mastery parte The instructor gives two bomus tests
during the quarter. Final examinations are still required in
both courses. The lectures are still considered notivational,
because if a student completes the unit before the scheduled

lecture he is excused from it.



Vi,

LIMITATIONS OF TiE STUDY

The following limitations may affect the general use of the

results of this study:

1.

2.

3.

L.

6.

The findings may only be irportant to Cuyshoga Community College
and may be significant only to the Electrical-Electronic
Engineering Technolog,{r Department of the College. .

There was no provision made to hold constant tile variable of
instructors; therefore some instructors may have different
backg;"ounds, teaching techniques and use different grading
systems. |

No provision was made to include motivational factors as a
controlled variable,

No provision was made to obtain a typical control group.

No provision was made to include laboratory performance,
However laboratory reports are included in the determination
of the course grade,

No prdvisio.n was made to analyze the data according to previous
grades in 540-125 or 540-126, to high school background,
previous or concurrent nath courses, previous electronics
experience, previous military service, numbers of credit hours
carriad or number of hours spent working either full or part-
time on a job outside of class.

14




VII, BASIC ASSUHPTIONS

( The following basic assumptions were made for this research

project:

1. The conventional lecture and individualized instruction sections
wvere considered homogencous,

2. A the instructors of Electric Circuits 540-125, -126 and
-127 vere equally campetent,

3. ALl the instructors of Electric Circuits 540-125, -126 and
-127 used equivalent grading procedures. )

k. Successful completion of Electric Circuits 540-125 meant a
student should be able to successfully complete Electric Circuits
540126, Successful completion of Electric ‘Circuits 5ho-126
meant a student should be 2ble to successfully complete Electric

Circuits 540-127.

VIIY, PROCEDURES FOR COLLECTING DATA

The following procedures were used to collect data for this
research pr.o,ject:
1. To determine the percentage of students who passed the day sections
of Electric Circuits 540-126 using the conventional lecture
method for the lecture sections, computer grade print out sheets
and instructor's grade books for the school years 1970-71,
197172 and 1972-73 vere used.
2. T.o determine the percentage of students who passéd the Electric
Circuits 540-126 course in which individualized instruction
was used, computer grade print out sheets and instructor's

grade books for the 1973-7k school year were used,

15




3. 7To determine if there was a significant difference in the
( frequency of grades obtained in the conventional and individualized
instruction sections of Electric Circuits 540-126, computer
grade print out sheets for the conventional day sections of the
1972-73 sc}.mol year and the individualized instruction sections
of the 1973-7k school year were usad.

h. To determine if there was a significant difference in the grades
obtained in the third electric circuits course, 5L0-127, by the
students who had individualized instruction and those who were
taught by the conventional lecture method in 540-126, camputer
grade print out sheets were physically reviewed, compared and
traced., Students in the 540-127 classes for the 1973~Thk school
year were traced back into the 540-126 classes to see if they

had conventional lecture or individualized instruction classes.

JX, PROCEDURES FOR TREATING- DATA

The following procedures were used to treat the data for this
research project:

Hypothesis 1

The difference between the percentage of students who passed
the individualized instruction and conventional lecture sections
is zero, Hyt Pp = P
I (individualized
By: Pp > B instruction)
. C (conventional lecture)’
oA = 0.05
The z-Test was used to determine if the percentage in the
individualized instruction sections was significantly higher. The
critical z value (one-tailed test) is 1.6l5, therefore if z > +1.6)5
the H, would be rejected and H, accepted.

16
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Hypcthesis 2

There is no significant difference in the frequency of grades
obtained in Electric Circuits SL0-126 by the students who had
individualized instruction and those who had the conventional
method of instruction. Ho: G = G
Hy: Gp # Gg
A= 0.05
The letter grades could be considered interval data, however threy
were not normally distributed therefore the grades were treated as
ordinal data as frequency of grades. They were arranged in the
order A, B, C, D and no pass. The Chi Square (X2) Test was used to .
determine if there was a significant difference, For a contingency
table of five rows and two columns, there are four degrees of freedom.
. The critical X2 value is 9.L9 , therefore if 2 7 9.19 the H, would
be rejected and H, accepted.
Since there was a significant difference, the z-Test was used to
determine if the percentage of B's and the percentage of C's in the
individualized instruction sectic;ns were significantly higher or

Jower than those in the conventional lecture sections.

B grades C grades
Hoz PB]_: hand PBQ_ Hoz ch - Pc;[-
Ha: Ppy > Pyg Hat Fgg > Py

A = 0.05 A = 0.05

The critical z value (one-tailed test) is 1.6LS, therefore if

z >+ 1645 the H, would be rejected and H, accepted,

17
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Hypothesis 3

There is no significant difference in the frequency of grades obtained
in Electric Circuits 5h40-127 by the students who had individualized
instruction and those who were taught by the conventional lecture
method in 540-126, Hy: Gy = G

Hat Op ¢ G

- = 0,05

The letter grades could be considered interval data, however they
were not normally distributed therefore the grades were treated as
ordinal data as frequency of grades as in hypothesis 2, The Chi
Square (12) Test was used to determine if there was a significant
difference, The critical X2 value for four degrees of freedom is
9.49, therefore if X2 > 9.19 the mull hypothesis H, would be rejected
and the alternate hypothesis H, zccepted. There were two comparisons
made, The first compared the. frequency of grades obtained by day
classes in 540-127 for the 1973-7l school year. Since all classes
in 5L40-127 are still taught using the conventional lecture method,
the second comparison of frequency of grades included all students,
both day and night, for the 1973-7hk school year.

i8
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X, RESULTS
The results of each hypothesis are listed separately.,

Hypothesis 1

Table 1 lists the mumber and percentage of students who have
‘passed the day .conventional lecture sections of Electric Circuits
540-126 for the 1970-71, 1971-72 and 1972-73 school years,
Examination of the percentage passed for the school year column,
shows that this figure remained relatively constant for these three
school years., Using just the last two years, ‘there is a slight

decrease in the number of students who passed.

Table 1

The Mumber and rercentage of Students Who Passed the
Day Sections of Electric Circuits Sho-126
Using Conventional lecture Techniques

No, of Students Total in ¢ who % Passed for

Quarter who Passed Class Passed School Year
Fall 1970 - 9 16 56,25
Winter 1971 19 29 65.52
Spring 1971 19 26 73.08 i
66,20
Fall 1971 20 .9 68,97
Winter 1972 32 53 60,38
Spring 1972 bl 35 82,86
Fall 1972 16 21 76.19
Winter 1973 30 k7 63.83
Spring 1973 23 39 58,97
_ 6Ll
Totals 197 295 66.78

195




Table 2

( The Mumber and Percentage of Students Who Passed the
Day Sections of Electric Circuits 540-126
Using Individualized Instruction

No. of Students 'l"otal in ¢ who
Quarter who Passed Class Passed
Fall 1973 17 27 62.96
Winter 197) s} 53 77.36
Spring 1974 28 36 77.78
Totals 86 16 Th.1l

Totals Table 1 and Table 2 3z = 1,15
School years 1972-73 2nd 1973-7h z = 1,56}

Table 2 lists the mmber and percentage of students who have

passed the day sections of Electric Circuits 540-126 using individualized
g instruction, Using the overall total percentage figures from Table

1 and Table 2 and testing at the 0.05 significance level, it was

found that the percentage of students who passed the séctions in

which individualized instruction was used was higher but not

significantly higher than the percentage of studegts vho passed the

sections in which the conventional lecture method was used, A

comparison of the total percentage for the 1972-73 school year from

Table 1 with the total percentage from Table 2 showed that the nunber

of students who passed the individualized instruction sections was

higher but not at the 0.05 significance level (was 0.06).
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Hypothesis 2

Table 3 shows the observed frequency of grades obtained by the
conventional lecture sections during the 1972-73 school year and the
individualized instruction sections during the 1973-7L school year,

Table 3

The Observed Frequency of Grades Received in the Conventional Lecture
Sections (1972-73 School Year) and the Individualized
Instruction Sections (1973-7h School Year)
of Electric Circuits 540-126

Conventional Individualized

Grades lecture . Instruction Totals 2
A 30 31 61
B 15 L2 57 3. 797
C 19 10 . 9 2.0273
.D 5 3 8
No Pass 38 30 68
107 1% "223

o
.

X2 = 16,8721

¥Significant at the 0,05 level,

Using the Chi Square (X2) Test and testing at the 0.05
significance level, it was found that the frequenci' of grades received
in Electric Circuits 540-126 was dependent upon the method of
instruction used. The significance level was actually 0,01,

From the results of the 2-Test, it was also found that the
percentage of B grades received in the individualized instruction

- sections during the 1973-7).; school year was significantly grea{;er
(at the 0,0005 level) than those received in the conventional lecture
sections during the 1972-73 school year, The percentage of C grades

received in the conventional lecture sections was significantly
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greater (at the 0,025 level) than the percentage in the individualized

( instruction sections.

Hypothesis 3

Table L shows the observed frequency of grades received in the
day sections of Electric Circuits 5h0-127 for those students who
had conventional and individualized instruction in Electric Circuits
5ko-126, The results are for the 1973-7h school year, All classes
in Electric Circuits 5L0-127 are still taught using the convenbional
Jecture method,

Table | ' }

The Observed Frequency of Grades Reccived in the Day Conventional
Iecture Sections of Electric Circuits 540-~127
for .the 1973-7h School Year

Grades Fall Wl Spring Totals
in =126 =126 «126 - -126 126 Grand
S40-127 Conv, Indiv, Conv. Indiv. Conv. Indiv. Conv. Indiv,

A 2 0 1 2 k 8 7 10 17

B b 0 2 2 0 7 6 9 15
c 2 0 1 3 0 kL 3 7 10
) R | 0 - 3 0 2 1 5 6
No Pass 9 0 0 5 9 6 15
BT 30 2% 31 763

) L2095

Since the individualized instruction in 540-126 did not start
untii the Fall of 1973, as observed in Table L no students in the
Fall 540~127 class had a background of individualized instruction.
The students listed under the Winter and Spring columns of Table b,

1 as having a conventional lectgge background in 540-126, came from
fw
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the night sections or from the day classes during the 1972-73 school
( year, . |
Using the Chi Squere (X2) Test and testing at the 0.05 significance
devel, it was found that the grades received in the next sequential
- circuits cours;a, 540-127, were independent of the method of instruction
used in the lecture section of circuits 540-126,
. Since the writer had a conventional lecture section in 5L0-126
at night during the Winter Quarter and a 5h40-127 section at night
during the Spring Quarter, it was decided to also look at the ‘
frequency of grades received in the night sections of 5L40-127. These ‘
results are given in Table 5, The students listed under the |

individualized instruction column under the Spring Quarter were from l

the writer's day class of 5L0-126 held during the Winter {marter.

Table 5

The CGbserved n'equéncy of Grades Received in the Night Conventional
lecture Sections of Electric Circuits 3L0-127
for the 1973-7h4 School Year

Fall Winter Spring Totals
-126 =126 =126 =126 ~126 =126
Conv, Indiv, Conv, Indiv. Conv. Indiv. Conv. Indiv.




Table 6

( The Observed Frequency of Grades Received in Electric
Circuits 5k0-127 for the 1973-7L School Year
(Tables L and 5 Caubined)
5L40-126 5L0-126
Grades Conventional Individualized |
in 540-127 Iecture Instruction Totals l
A 23 10 33
B 18 13 31
Cc 8 10 18
D . L S 9
Yo Pass 23 8 31
5 157
X2z 6.4857
The results from Tables 4 and 5 were combined to meke Table 6.
Using the Chi Square (X2) Test and testing at the 0.05 significance
(.‘ level, it was found that the grades received in the next sequential

circuits course, 54C-127 for both day and night sections of the

1973-7h school year, were independent of the method of instruction
used in the lecture section of circuits 540-126,
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IO, COICIUSIOS AID SIGITIFICANCE

Conclusions

The major objectives of the individualized insiruction program
for both the 5L0-125 and 126 courses were to decrease the student
attrition rate and to provide thke student with at least the same
background for the 540-127 or 540-126 course as did the 540-126 or
125 course taught by the conventional lecture method. The results
found under Hypothesis 1 show that the percentage of students who
pPassed the sections irn which individualized instruction was used was
higher but not significantly hicher than the percentage of students
who passed the sections in which conventional lecture methods were
used. The actual level was the 0,06 significance level, whereas
the criterion for rejecting the null hypothesis of no difference and
accepting the alternative hypothesis was the 0.05 significance level,

The results under Hypothesis 2 shoy that the grades received in
Electric Circuits 540-126 were dependent upon the method of instruction
used. In particular, there was a sigrﬁ.fi.c:anﬂy higher percentage
of B's and significantly lower percentage of C's in the individualized
Wction sections, Even though the attrition rate (no pass) in
the individualized instruction sections did not drop significantly,
it did drop. The individualized ‘instruction permitted the average
or C student to move up to the éood or B catagory. There was no
significant change in the percentage of A's or D's,

The results unde; Hypothesis 3 showed that the distribution of
grades received in the 540-127 circuits course was independent of the
method of instruction used in 50-126, Therefore the individualized

instruction used in 540-12§ cig improve the course. More students
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go on to 5k0-127 and it hasn't significantly affected the over-all
distribution of grades.
Therefore the total results under the three hypothesés show
that generally the objectives of the individualized instruction
have been fulfilled, This doesn't mean that contimed experinentation

and evaluatiom shouldn't contimue. The attrition rate is still too
kgh,

Residual Findings
A questicnnaire was given to the students in the individualized

1nst.ruct5-.on sections of 5L40-326, a copy of this questionnaire appears
in Appendix 1. This questionnaire is given out the last week of school
anq is twrned-in in randoam order at the final exam. One of the Ikey
questions on it was question 11: "Far the next Circuits Course, '

if there were two sections available, one taught the conventional
lecture method and the other section taught using self-paced units,
which would you take?  Conventional method ()

Self-paced units (____:__)". The results of this question are tabulated

'in Table 7.
Table 7 -y,

Resuits of 50-126 Questionnaire

No, of Students No., of Students % vho Said

who Ansuered who Said Self- Self-Paced
Quarter Question 11 Paced Units Units
Fall 1973 17 17 100
Winter 1974 L 36 87.8
Spring 1974 2. 21 80.8

Totals B (N 88.1




Since the questionnaire was campleted at the end of the course,
and by students who had made it, it would be expected that the results
would be slanted toward the self-paced units (individualized
instruction)., No comments have been received from the 30 of the 116
students who di& not pass the individualized instruction sections.
Most of the 30 students either dropped or were withdrawm by the instructor
for excessive; absenteeism, This is a very important area for future
study.

Also during the last week of the Spring Quarter another
questionnaire was given to the students who had completed Electric
Circuit. ShO~126 using individualized instruction during the Winter
or Fall Quarters. A copy of this questionnaire appears in Appendix
2. . Thirty fiwve copies wexle distributed, however only 21 were
returned because most of the students were not in the writer!s classes
during the Spring Quarter. . ‘

" -One of the key questions on this questionnaire was question 7:

“Should the 127 Circuits course be broken dovm into units, and

" study guides prepared? yes ( ) no ( ) Give reasons

for your answer: a) b) ", The results of question 7 are given
in Table 8.
Table 8

Results of a Questionnaire Given
to Forner Sl0-126 Students

Yes No Both Total

17 2 2 21
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The st;udents who indicated both, that is they checked both yes and
no, said that study guides would help over the first half of the
course, If the both is included with yes, then 90% of the students

who returned the questionnaire said yes.

Purther Studies

As will be discussed under Future Projects, the content of the
lecture sections of 5h0-127 will be broken down into units so th/at
individualized instruction similer to that used in 540-125 and -126
may be used. The writer will be teaching the day section of 5LC-127
this Fall using individualized instruction. The results of this \
trial should be evaluated. |

The attrition rate has decreased in the individualized.
instruction sections of 540-125 and -126, however it is still high.
Further study should be made about the students who do not pass,

For example, if it is found that most of the students that do not
pass 540-125 also do not pass their other courses, then further
improvement of 540-125 may be just a waste of time and money. The
‘whole program or something else must be changed, o

There has been no experimenting in the night sections of

Electric Circuits. Some problems are common between both day and
"night, so using individualized instruction for the lec.ture sessions
may help, However trying to use individualized instruction at

night would present many problems also; this is an area that requires
further study. Some experimenting will be done this Fall, see Future

Projects section,

27

¢




(

2

Future Projects

The writer feels that further experimentation, especially' at the
540-125 level is the biggest need. What ever is done to reduce the

attrition rate in 5L0~125 will probably work in the 540-126 course.

"As a result of this module on Curriculum Development, the writer has

decided that to do something with the attrition rate a big change
should occur. Now that the lecture portion of 540-125 is broken dowm
into units or minicourses, with audio tapes available, the step to
complete individualization of the whole course, both lecture and
lab, would not be too big to take. Therefore this Fall Quarter the
writer has received permission to completely individualize one
evening section of 510-125, It was decided to try an evening section
for the following reasons:
1. The evening section is limited .to 2l to 28 students, whereas
the lecture sections during the day usually have 50 students.
2, The night classes are run for four hours one night a week,
It was thought thai,; this block oi; time would be easier to
work with than the two one-hour lecture and two hour
laboratory periods per week for the day student, The night
class runs fron 6 to 1o'm, the class roam could be opened
at 5 P or possibly Li PM to allow more time.
5. No experimenting has been done with the night classes,
k. In the past couple years the attrition rate at night has
been slightly higher than the day rate.

As a result of the good results found in the research studies

_ the last two quarters, the writer has received three equivalent credit

"hours this Summer to continue the individualization of instruction

>
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into the 5L40-127 course. This time will allow the writer to bresk
down the content of the lecture part of the 5140-127 course into units.
Short study guides will then be prepared for each unit. These study
guides will not be as complete as those in 540-125 and -126. They
will rely on t'he text book, in fact they are meant to get the studenv
back into the text book. The study guides will contain objectives,
instructions about reading and problems in the text, clarifications,

possibly some examples and sample test questions,

t
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C.

Do not sign your name.

APPENDIX 1

126 Electric Circuits Questionnaire
(Self-Paced Units)

Which of the following Study Guides did you use? Also show what you think
of them,

Did you Big 0K No

Units (Use?) ’ (Help) ( ) (Help)
Capacitance

ln5uctance ( ) ( () ( )
Time Constants ( ) ( (—“ ; ()
AC & Sine Wave ( ) ( ) ( )
Reactance ( ) ( ; () )
Vector Algebra ( ) ( ) (

RC & RL Circuits ( ) ( ) ( )
RLC Circuits ( () - ()
Parallel Circuits ( () ) ()

Discuss what you think of the Study Guides. Which ones should be revised so
that they are more helpful? Which ones should have more examples?

Did the text book help you understand the course material?

Some ( )

Which of the following Tapes did you use?

Very helpful ( ) Very little ( )

Also show what you think of them,

Dld you Big 0K No

“Units Use? Help Help
Capacitance ( ) ( ; | ) ( )
Inductance ( ) ( ) ( )

If tapes were available for all the units, would you use them?

»
Yes (

_—)

No ()
If you said yes for b, would you prefer using tapes:

Engr. Tech Office ( )

What would you prefer on the tapes?

Library ( )

Borrow cassette for home use ( )

Discuss oroblems only ( ) Discuss complete unit ( )
Self-paced Instruction works best with

1 hour lecture/week ( )

no lectures at all ( )

" 2 hours lecture/week ( )

Did lectures help you understand the materjal?

Very helpful ( ) Some help ( )

— No help (__)
31
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7.

Which method of testing do you prefer?

Short quizes each week & final ( ) Mid-term & final ( ) i}
Tests every other week (double length of short quiz) & final ( )
8. Grading - Rate the importance of the following factors In limiting your grade,
. Had Strong Some No
Factor Effect Effect Effect
Amount of time requjred ( ) ( ) ( )
Bad exam taker ( ) ( ) ( )
Difficulty of materjal ( ) ( ) (
Poor teaching ( ) ( ) (
Lack of interest ( ) ( )
Not enough contact with Instructor ( ) ( ) (
9. Time spent on the following ~ List hours /week,
Total time spent ( ) hours/week
In class with lectures angd help-quiz sessions ( ) hours/week
Outside of class op Study Guides ( ) hours/week
Outside of class on }ab ) hours/week
Outside of class with text book ( ) hours/week
Total time spent relative to other classes; ]
Much more ( ) About the same ( ) Less ( )
10. General attitude about the course Yes
. definitely 0K No
Was the material interesting? ( ) o { ( )
Did you enjoy the time spent with the Study Guides? ( ) ( ( )
DId you enjoy contact with other students in class? ( ) ( ) (
Was the course well taught? ( ( ) (
Di1d you know what was expected of you? ( ( (
Was the course coherent as a whole? ( ) (
Was there less grade anxiety than with the conventional course? .
Yes ( ) About the same () No, more(
General appraisal of the course: Good ( ) Average ) Bad (___)

1. For the next Circuits Course, if there were two sections avallable, one taught the
conventional lecture method and the other section taught using self-paced units,
which would you take? .

Conventional method ( ) Self-paced units ( )
12, List three suggestions (include the method) for improving the course:
a, .
b.
' . UNIVERSITY OF CALIF,
c. . LOS ANGELES ~
' W)
Thank you for your time and help, ' MAY 3 0 1975
32 CLEARINGHOUSE FOR
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126 Circuits Juestionnaire Do not sign your name

To the students who used a nodified fpem of individualized
(’ instruction (with Study Guides) in Electric Circuits 510-126.,
Now that you have almost corrsleted your course in Electric Circuits
510-127, will you please ccriplete tiis quesvionnaire cbout the preparation
you received for 127, Your hel» will improve the 126 course, Thank

you for your time and help, Mrs. M, Taober

1. What method of instruction did you have in Circuits 1257
Conventional Yinicourses Other i
lecture ( ) or units ( ) (Bxplain) ( )

2. The Circuits 126 course was broken down into units, with a ghort
test on each unit. On the questionnaire completed at the end of
126, nost students said they preferred the course this way,

Did you feel this way? yes ( ) no ( )

If you said yes, do you still feel this way? .
yes ( ) no ( )

L

Corments:

3. Wjere the Study Guides received in 126 helpful to you in 1262

yes ( ) no ( )
Lk, Did you use the Study Guides from 126 in 127 for reference or
, revieu? ves ( ) no ( )
5. Do you feel that the 126 course gave you sufficient preparation
for the 127 course? ves ( ) no (
6. th;t are your suggestions for improvement for the 126 course?
a
b)
. 0)

~ 7o Should the 127 Circuits course be broken down into units, and
study guides prepared? yes ( ) no ( )

Give rea)xsons for your answer:
a

b)

Any additional comments you would care to make , pleasc make ihem on
S
vhe back,

L Y
a0

W3




